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KRISHTAL, M.A.,; GORYACHEV, B.A.

Effect of holding during the irduction tempering of low-carbon
steel. Izv, vys. ucheb, zav.; chern, met, 5 no.9:178-179 '62.
(MIRA 15:10)

1, Tul'skiy mekhanicheskly institut,
(Steel~-Heat. treatment)
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E111/E192
AUTHORS : Krishtal, M.A., and Mokrov, A.P. o .
TITLE: Data processing in reaction diffusion
PERIODICAL: Fizika metallov i metallovedeniye, v.14, no.2, 1902,
200-20%
TEXT: A general method of determining diffusion
coefficients is described and applied to molybdenum and tungsten v

solutions in a- and y-iron. The method is especially interesting
for elements forming substitutional solid solutions in a- and
y-iron, and relates to the gituation where an a-phase layer grows
through diffusion on the y-phasc specimen. The -diffusion
specimens were prepared from electrolytid iron and alloys of

Fe + 3% w/w W, and Fe + 1.9% w/w Mo, respectivcly. The method

of melting and annealing was described in FMM, v, 12, no.3, 1961,
389. For tungston the diffusion coefflicient in a-iron was

9.6 x 1'0-11 cm/sec at 1090 °c and 3.2 Xx 10-9 at 1280 “C; in
—iron 5.6 x 10”'* at 1090 “C and 1.4 x 10”2 at 1250 °ci for
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Data processing in reaction ...
molybdenum the values were 7.0 X 10 at 800 and 3.3 x 10-9 at

1250 °C in alpha, the values in gamma being substantially thc same ° /
as for a-iron, The activation e¢nergy for diffusion of tungsioen

in a- and y-iron was 71.0 and 81.0 kcal/g atom, respeciivea,, .nu
the entropy change 17 and 23 cal/g atom. C, respectively. For Mo
the diffusion activation energy is 57.0 kcal/g atom in both a-
and y-iron, the entropy-changc values being 9 cal/g atom. C.

There are 2 figures and 2 tables.

v

ASSOCIATION: Tul!'skiy mekhanicheskiy institut
(Tula Mechanical Institute)

SUBMITTED: October 20, 1961, initially, and
March 20, 1962, after revision.
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" AUTHORS: —Krishtal, M.A, and Golovin, S.A. P
" TITLE: Internal friction of hardened steel ‘ S

 PERIODICAL: Fizika metallov i metallovedeniye, v. 14, no. 6, i
1962, 913 - 916 :

. TEXT: " A widely held op%nioh is that the internal-friction Co
.- peak observed at about 200 C in heat-treated or work-hardened 3',~
. steel is associated with the diffusion of interstitials (mainly - ' =

- carbon and nitrogen) to the regions of dislocations formed during '
mechanical or thermal treatment. Since the increase in strength

due to either treatment is detoermined mainly by the density and {
mobility of dislocations, there should.be a direct relationship
betwgen the characteristics of the internal-friction peak at -~

200 °C and the mechanical properties of hardened steel. It was
in order to check this hypothesis that the present investigation
was undertaken. Using both published and original experimental
data, the presont authors havs constructed curves showins'the
increase in the UTS of steels 5, 50 and Y7A (U7A) as a function
of either the height or the area of the 200 C peak. Typical
Card 1/3 - .
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results, which confirmed the authors!' hypothesis, are shown in

Figs. 4 and 5. 1iIn Fige. 4, the increase in the UTS (<40», kg/mm®)

of steel 5 is plotted against the height (on oc) of the peak

studied; the experimental points, denoted by gircles. triangles.

* - and dots, relate to Specimens hardened, respectively, by a) quen-

** ching and furnace-temporing; b) Wire-drawing and ¢) quenchin apd
tempering by passage of* olectric current. In Fig, 5, Zko‘(kg mm”)

.of the,same speoimons of steel § is plottod against tho area

A8, mn®) of the internal-friction preak. The most interesting fact I
revealed by these graphs is that points obtained for Specimens ’

This indicatos that the nature of the hardening processes in both
types of treatment are basically the same and throws new light on
- the mechanics of thermomechanieal treatment. There are

J figures, ‘

. ASSOCIATION: Tul'skiy mekhanicheskiy institut
. ' (Tula Mechanics Institute) -’

SUBMITTED: May 25, 1962
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PHASE I BOOK EXPLOITATION SoV/651C

Krishtal, M. A,

Diffuzionnyye protaessy Vv zheleznykh splavakh (Diffusion Processes
in Iron Alloys) Moscow, Metallurgizdat, 1963, 277 p. Errata
3lip inserted, 2500 copies printed.

Ed.: A, A, Zhukhovitskiy; Ed. of Publishing House: L. M, Cordcn;
yrech, Ed.: @, P, Obukhovskaya.

FUREOSE: This book is intended for scientific research workers and
snglneers investigating diffusion and diffusion processes, It
may 21so be useful to engineers specializing in heat treatment
of metals,

JOVERAGE: The book describes methods applied to determine diffusion
~cefficlents and gives speaific values for a number of iron-lase
alloys, Varicus mechanisms of diffusion are reviewed, The book
includep data on diffusion mechanism; Kirkendall effect; formatiocn
>f porcslity in body-centered J::n and its alloys; and the effect
of ;1lcy1ng elements on paramecers of diffusion of carbon,

vard 1/5
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Difruzisn Processes (Cont,) SOV/6510
vazancies, and elements which form substitutional solutions

in binary, ternary, and quaternary alloys. Methods cof deter-
minatlon of the concentration of vacancies are revicwed and
partinent data for a number of alloys are presented, The
<ffect of alloying elements on diffusion and self-diffusion

ir. ivon alloys is discussed, The calculatlon and gtatistical
rmethode developed for establishing the limiving factors in
~omplex diffusion processes taking place in iron alloys during
their heat treatment and thermochemical treatment are described,
The anthor thanks Professors B, Ya., Pines, A, A. Zhukhovitskly,
and I, L. Mirkin, Each chapter is accompanied by references,
mo3tly Soviet,

TARBLE OF COMIEN1S
Foreward

Iantreduction

Card 2/ 5

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510016-2"



"APPROVED FOR RELEASE' 06/14/2000 CIA-RDP86- 00513R000826510016 2

S i S A L Sl e el ] ‘-g_ FEAARGRET) BEASA ER ST E&mw{f)"rﬁfﬁflﬂ"g"'fé': 55 4@»&&»}:1;%5‘&@ 2 _I.‘m "iL. e “L‘

P - 2

o e o o e P e

Diffusion Processes (Cont,) S0V/651C

Ch, I. Theory of Diffusion in Metals and Interstitial or
Substitutional Solid Solutions lg
1, Diffusion mechanism 1

2., Diffusion parameters

Sn. 1I. Methods of Determining Diffusion Coefflcients 78
1., Analytical method ' 53
2. Tagged-atom method
3. Metallographic methods 92
i, Methods of determining vacancy cancentration in iron allqs 105
on, IIX, Diffusion of Carbon and Other Elements Forming
Interstitial Solutions in Austenite and Ferrite 114
1. Diffusion of =zarbon in austenite 114
2. Diffusion of carbon in ferrite 117
3. Diffusion of carbon in alloyed austenite 122
4, High and low temperature diffusion of carbon
in austenite of annealed and quenched specimens 144
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Diffusion Processes (Cont,) Sov/6510

5. Diffusion of carbon in alloyed ferrite 14
6. Diffusicn of nitrogen, boron, and hydrogen in iron 15
7. Mechanism cf thp effect of alloying elements on
the 4iffusicn c¢g. carbon in iron 157
Ch. IV. Self-diffusion in Austenite and Perrite 167
. Self-diffusion in unalloyed iron 167
, Effect of alloying eiements on the self-diffusion
af iron 172
. Concentration of vacancies in iron and its alloys 176
Determination of coefficients of vacancy diffusion
in alloys 194
Mechanism of the effect of alloying elements on
vacancy diffusion in austenite 202

Diffusion of Elements Forming Substitutional
Sclution in Iron 212
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Diffusion Processés (Cont,) S0V/6510
1. Diffusion parameters of certain elements _ 212
2. Effect of alloying elements cn the diffusion
of tungsten and molybdenum in iron and its alloys 220
3. Diffusion of several elements from the same source 2:1

Ch, VI, Kinetios and Mechanism of Certain Diffusion
Processes In Iron Alloys ’

1. Determinatlon of the limiting element of diffusion
involving processes with a known functional relation-
ship between the process and the diffusion rates 246

2, Determination of the limiting element of diffusion
irvolving provesses with an unknown functional
relationshlp between the procass and the diffusion
rates 272

AVAILABWIE: Library of Congress
SUBJECT: Metals and Metallurgy

246
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. AUTHOR: = _Krishtal, MiA.
i TITLE: Microdefects of diffusion layers in iron alloys

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Chernaya metallurgiya{%no.l. 1963, 111-116

TEXT: The structure of the diffusion layers formed by the
diffusion of molybdenum into iron and its binary alloys was studied
in order to confirm the possible occurrence of diffusion porosity
in body centred iron phases, and to determine conditions necessary .
to minimise this porosity. Electrolytic iron and its binary

alloys containing 5% (atomic) of tungsten, chromium, vanadium and
silicon, with less than 0.05% of carbon, were used., Tungsten wire,
0.07 mm diameter, or molybdenum foil 0.04 mm thick, was spot-
welded to specimens prepared by induction melting under argon,
followed by forging and homogenising at 1200 °Cc for 20 hours, :
piffusion was brought about by annealing for 10~58 hours in sealed
quartz tubes under a vacuum of 10'4 mm Hg, followed by water
quenching. The structure of the diffusion layers was almost
identical at all temperatures, microscopical examination (X 2000)
card 1/2
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showing the absence of intermetallic compounds, In the diffusion
zones of molybdenum and tungsten, diffusion porosity was observed '
(minimum microhardness)., Tungsten sharply increased the diffusion
‘of molybdenum and inhibited pore formation, The diffusion '
porosity in the a-solid solution of molybdenum in ircen, aad the
linear rate of advance of the porous zone with annealing time,
provide direct experimental proof of the vacancy mechanism of
diffusion in body centred iron., This was also confirmed by the
diffusion of chromium into iron.

There are 8 figures and 1 table,

ASSOCIATION: Tul'skiy mekhanicheskiy institut
(Tula Mechanical Institute)

SUBMITTED: April 1, 1961

Microdefects of diffusion layers.,.,
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KRISHTAL, M,A.; FIRSANOV, I.A,; VAYNER, ¥u,I,; GOLOVIN, S.A.;

T MAKSIMOV, S.K,

Mechanical properties of statically and dynamically deformed
alloys, Fiz, met, i metalloved. 15 ¥o0.2:1305-309 F '63,

(MIRA 1632)
1, Tul'akiy mekhanicheskiy institut.
(A11oys—Testing)
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KRISHTAL, M,A.; MOKROV, AP,
Mechanism of diffusion in body-centered iron. Fiz,met.i metalloved.
15 no.31456-458 Mr 163, (MIRA 1614)

1. Tul'skiy mekhanicheskiy institut,
(Crystal lattices) (Diffusion)
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KRISHTAL, M.A.; GORYACHEV, B.A.
Characteristics of changes in the properties of hardened steel
during induction heating, Fiz. met. i metalloved. 15 no.6:
819-823 Je 163, (MIRA 1617)
1. Tul'skiy mekhanicheskiy institut,

(Steel~-Testing) (Induction heating)
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KRISH’I'AL H. A.; BARANOVA v.I.
Temperature dependence of vacancy concentration in iron~chromi
um,
éror'lgmolybdenmn alloys, Fiz, met, i metalloved, 16 no.4: 626—628
3. (MIRA 16312)

1. Tul'skiy mekhanicheskiy institut,
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5/020/63/149/001/011/0253 | [
8104/B186 LR

AJTHORS) Zhukhovitskiy, A. A., Kcishtal, M. A. N
—— L.
TITLE: On one case of ¢ realization of the theoretical strength . -,

PERIODICAL: Akademiya nauk G5SSR. Dokledy, v. 149, no. 1, 1963, 80 - 89

T5AT: Plestic deformation and destruction of metels and alloys occur’ - R
usuelly at tonsions less than that obtainod in the thoory of interatonic
bond; this divergence is caused by the disloeations. Here it is shown B
that the range of piasticity of different materials is desrsaesed at-high-- - IO
deformation rates. When the frequency of deformation is within the [ .
sractrun of solid body vibrations tha eforygy is sccumuleted on the gliding
planes uand destructton ensues. If the ratc of shoar deformation i3 greater ,
than the velosity of aound the anergy 14 dispersed slong the gliding planes “r,
Tt f{a pocsidle that in the rengo of subsonic deformntion rates the Hewton | ’
lew 13 sattofiedr 4t 4o assuncd that the enorgy removal {¢ proportionsl to -
th2 aquere of the sheoar deformastion rate. The expreacioa ) = k?cg for
tne coefficient of visooaity mey be used for ireating results obtained in
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2xperinents using pulsetion mothods with great deformation ratee. Here,

tne denoity, ¢ is the sound walocity, ¢ is the lattico period and k
is & factor.

AS50CIATION:  Tul'skiy mekhanicheslkiy institut {Tula Kechanicsal Institute) '

PRIZEZNTED: Octobar 23, 1962, by P. A. Rebinder, icademician

TRV TTTED, Sotober 18, 1962
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ACCESSION NR: AR4041607 $/0137/64/000/ 005 /1040/1041
SOURCE: Ref, zh., Metallurgiya, Abs. 51242 - o

AUTHOR: Kri'ght_gl, M. A.; Golovin, S, A,; Pudoveyevs, V. P,

TITLE: Measurement of threshold of cold brittleness of metal by method of
internal friction _ :

| ' CITED SOURCE: Sb. Relaksats, yavieniya v met. i splavakh. M.,
" Metallurgizdat, 1963, 120-122

TOPIC TAGS: cold brittleness, metal, internal friction

TRANSLATION: Internal friction was investigated at low temperatures (from .
-90 to +20°) of steel 5 and low-carbon steel (0. 09% C); in parallel was studied - .
a, of given steels, Flat samples (S) were attached cantilever-wise and placed in '
cﬁamber cooled with liquid N,, Free oscillations of sample gave fast removal
of load applied toward the ena of sample, Vibrograms of free oscillations of . ‘

Card 1/2
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sample were recorded by optical method and processed by usual method, Values _‘3‘,;
of decrement were taken with maximal normal stressar6 kg/mm®, Temperature
dependences of internal friction were removed during heating of cooled chamber. |
Sample of low-carbon steel before measurements was subjected to hardening

.and subsequent plastic flow by extension of 15%. %]n interval from -30 to -75°

for this steel sharp lowering of internal friction is observed, caused by man- _
ifestetion of cdd brittleness in steel, Measurements of ay show its drop in the ¥
same interval of temperatures and confirm that the indicated temperatures are,

for given steel, the upper and lower thresholds of cold brittleness. Analogous =~
temperature dependence of internal friction is obtained for steel 5 preliminarily -
annealed in vacuum at 100° for 1 hour., Data on change of internal friction show
that upper threshold of brittleness for steel 6 amounts to -75° and lower, to -90°,

. Results of measurements will agree with data on a, of a sample without notches,

The conclusion was made that by the method of internal friction it is possible
rapidly and sufficiently reliably to show the upper and lower thr esholds of cold ‘
brittleness of nteel, : P

SUB CODE: MM  ENCL: 00 o
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AUTHOR: Krishtal, M.A.; Golovin, 8.A.} Pudoveyeva, V.P. !
.TITLE: Energy dissipation in some alloys at low tomperatures |

"SOURCE: Nauchno-tekhnicheskoye soveshchaniye po voprosam kolebaniy s ucheton rasseyaniya )
energii. 4th, 1962, Rasseyaniye energii pri kolebaniyakh uprugikh gistem.(Energy dissipation
during vibrations of elastic gystem); trudy* sovoshchaniya. Kiev, Izd-vo AN UkrSSR, 1963, |
1353-356 ' . ‘

. [ . 1
TOPIC TAGS: steel No. b, steel 35 GS, low carbon steel, cold bi-,}ttleness threshold, low }
temperature enexrgy dissipation, damping decrement, impact toughxie)aaa B |
|

!

H

ABSTRACT: Damping decrements in flat samples of steel No. 5 (vacuum annealed 1 hr,

"at 1000C), steel 35GS (normalized) and a low carbon steel (0.09% C, hardened, deformed
15%) were measured in relation to temperatures ranging from -100 to 20C (methodology de-
scribed). Analysis of the results obtained, placed the cold brittleness thresholds of the three -

‘pamed alloys at =75 to =90, -58 to -85 and =30 to -76C, respeoctively. Parallel measure= 1™ .
ment of impaot toughneas produced closely corresponding results, especially for unnotched 'l '
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KRISHIAL, Mikhail Aronovich; FIGUZOV, Yueiy Vasil!yevich; GOLOVIN.
Stanislav Alekseyevich; GARBER, #.I., prof., retsenzent
[Internal friction in metals and alloys] Vnutrennee trenie

v metallakh i splavekh. Moskva, lzd-vo Metallurgiia, 1964.
245 p. (MIRA 17:6)
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KRISHTAL, M.A.; BARANOVA, V.I,

Peaks of intarnal friotion in alloyed ferrite, Fiz, met, 1 metalloved,
18 n0,31464-467 S '64e (MIRA 17:11)

1, Tul'skiy politekhnicheskiy institui,
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Locel spectral method of the quantitative determination cof carbon
in steel, Zav, lab, 30 ro.8:950-952 '6., (MIRA 18:3)
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ORG: Tula Polytechnic Institute (Tul'skiy politekhnicheskiy institut) ol

TITLE: Bffect of chromium gnd tungsten cu the thermodynamic activity of cacrbon fn
chromium god tungsten on odypamte sctivler ot s ®

ixon allaoys Kd |
iron ailoys , _ 7/ 7

SOURCE: 1VUZ. Chernays matallurgiya, no. 9, 1965, 133-138

TOPIC TAGS: thermodynamic characteristic, carbon, iron base alloy, chromium
containing alloy, tungsten containing alloy, sustenite, metal bonding

ABSTRACT: Since the experimental determination of the activity of C in Fe alloys
usually infolves a time-consuming study of the equilibrium concentration of C in &

wmelt with a geseous mixture (CO-CO, or CH -uz) of known composition, the authors of-
fer a quicker method of determining the rélactvo activity coefficient (£zeley of ¢

in multicomponent systems compared with the binary system Pe-C for which the C acti«
vities have been satisfactorily measured. Given the same atomic concentrations !Ic

of C in iron and in alloy, £:° t n:y be determined as follows:
t

fuolt Cc -
- -r.-—
c ac Ng = coust'
Card 1/2 UDC:  669.112,3,66-971
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1t 4
where .:e and lce,nra the C activities in the alloy and in {ron, regpectively, The

effect of Cr and W on the thermodynamic activity of C in Fe-base alloys was invest-
igated in specimens containing up to 6.3% Cr aad 11.6% W following their annealing at
950 and 1150°C. It was found that the equiatomic concentraticns of Cr and W have a
virtually ideatical effect on the activity of C but their effect on the diffusion of
C differs greatly. For example, a 4% (at.) Cr concentration (3.7% by wt.) reduces the
effective diffusion coefficient D, ia the alloy by S0% as compared with De fn f{roa and !

D, of W (12% by wt.), by 90%. The corresponding changes in the true diffusion coeffi-
} cient D¢ of C are 10 and 80%, respectively. Hence, the retardation of the diffusioa
of C in the presance of Cr is chiefly due to the affect of Cr on tha thermodynamic
diffusion factor. Like Cr, W reduces the activity of €, but it reduces even further
the mobility of C atoms (kinetic factor), which {s apparently attributable to the
greater increase in the bonding forces in austenite on alloying with W as compared
with Cr. Orig. art. has: 3 figures, 8 formulas.

SUB CODB: 11, 20/ SUBM DATE: 23Hax6S/ ORIG RE?: 009/ OTH REF: 004
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FRTSHTAL, M.A.; DRAPKIN, B.H.

Unit for the simultanecus determination of the elssticity moduli,
shear, and vibtration deorement within a wide temperature range.
Zav, lab, 31 no,11:1391-1393 165, (MIRA 19:1)

1, Tultskiy politekhnicheskiy institut.
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| AUTHOR: gfifh;a i Titenskiy, B. G.; Sirenko, T. A, jf7 ,
ORG: Tula Polytecinic Institute (Tul;akty politekhnicheskiy institut) | :iir
TITLE:

TOPIC TAGS: austenitic steel, steam boiler, welded Jjoint, brittleness, creep
mechani sm,
Cr-Ni steel

SOURCE: Metallovedeniye i termicheskaya obrabotka metallov, no. 1, 1966, 37-42

Embrittlement of austenitic ltea} in welded iotnts(
!

4055, | [ZEREY EAIENE {

metal grain structure, solid solution / 1 KhlaNl4vam (EI257) austenitic

R ——

ABSTRACT: The authors pPreaent the results of an dnvestigation of the changes in the
structure and properties of 1Kh14N14VZ!{(EIZS7)lauatenitic Cr-Ni steell®in the welded-
-joint zones of boiler steam lines féflbving prolonged operation at steam parameters
of 580-585°C and pressure of 180 atm. The outside di{ameter of the steam line was 21%mn
and the tube wall thickness, 27 mm. When originally delivered the tubes of this stee! )
had an austenite structure with 1solated inclusions of excess phases and a pronounced '
nonuniformity of grain sizes of austenite; this nonuni formity reduces the gteal's
,op,eratingkqualitLeLnn&eventuallrlaadr to decomposition of the y-solid solution. As
the time of operation of the steamlines grows longer, grain-boundary creeplirisas
"and leads to the formation of cracks and embrittlement in the near-weld-zone. This can

—t———

{ACard

172

UDC: 669.15-194:669.24'26:620,178,2
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be prevented by periodically repeating the heat treaggggé of the welded joints at
intervals of 18,000, 24,000 and 50,060 hr of operation of the steam lines: l-hr austa-
nitizing at 1050-1100°C eliminates the internal stresses that had arisen during the
work of the steamline and thus increases relative elongation by 15% and impact
strength by 65%, thus roughly reatoring the original strength characteristics of the
steel. This also leads to the dissolurion of the excess phases previously forming at
the grain boundaries and within the grains, to a greater coherence between austenite
grains and to a sharp deterioration in the etchab111Qy of the steel, which is a sign
of increagse in the bomogeneity of the solid eolution' and of a reatoration of the
steel's original structure, Orig. art, has: 6 figures, 2 tables.

'SUB CODE: 11, 13, 20/ SUBM DATR: none/ ORIG REP: 004/ OTH REF: 000
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' TOPIC TAGS: , heat reaistant 'ntaél,' phase transition, metal heat treatment 4 pipe,

iAUTHOR ¢ ish ' . (bootor of technical asciances, Professor },Ktnh&nov.sldx._ﬁt's
V. A, (ERgTReor)] BITORKS, Te As (Candidate of tochnical soiences); Titenskiy, Ee Os B
(Candidate of technicai sclonces)

'ORG:__Tula Polybechnio Institute, Tulaenergo (Tul'skiy politekhnicheskiy institut—
Tulaenergo) :"'“75'/‘ . ' ' o
TITLE: Changoe in the ot.x"uévt\n‘e and properties of heat resistant steels in the mgﬂ{
Joints of steam pipas (6 IR ‘ 3 /¥ /9 /

. L V. '.‘ )
SOURCE: Teploenergetika, no, 8, 1986, 27=31
austenitic steel, -

elastic stress / 1Kh18N12T puatenitic steel, LKh14NLUV2M gustenitic steel
ABSTRACT: The article reports on }xe effect of length of servic® and of subsequent
repeated heat treatmont (austenizing) on the structure, phase composition and
parameters of the crystal lattice, as well as the elastic and strength characteristics,
of austenitic steels Types 1Kh1LN1LV2M and 1Kh1BN12T, Steam pipes made of these
stoels, with an outside diameter of 220 mm and a wall thickness of 27 mm, were worked
up to the appearance of failures in the zone around the joints, for different times
(from 18,000 to 50,000 houra) at a temperature of 580°C and a pressure of 160 ‘
atmospherese Results.of the motallurgical and structural analyses are shown in tabular

UDCt 62041683 16694114018,15.62147914053
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and graphic form, It was found that the nonhomogeneity of the initial structure of
the austenite in the steels investigated lowers thoir use characteristics. Long
service under extreme conditions brings about decompogition of the gamma soiid
solution, and the :aeparat,ing out of secondary phases (complex alloyed carb ,v7
[intermetallic compounds/‘and secondary ferrite); this is more intenss in the zone
around the joints, In the process of worldpg the stools, tho olastic and strength
propertios aro improved, but the ductility!/ls decroased; this is a sign of coarsening
of the grain structure in the zone around the Joints, and 18 one of the reasons for
failure of the steels. In oporation with these steels under oxtreme comditions, there
are observed processes of shear and grain boundary diffusional creep./“In general, the
data from the metallographic analyses,)the tests of the mechanical properties, and
tests of the loug term strength confirm the possibility of regenerating the structure °
and properties of austenitic ateocls to values close to the initial ones, and of ’
increasing their service 1ife by perioiic austenizing, Orig. art, has: 8 figures
and 2 tables, C '
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Krisht- ., b&kgg}L_Aronovich; Mirkin, Iosif Ltvovich

s

Cree: and fracture of alloys (Polzuchest' i razrusheniye splavov)
Moscow, Izd-vo "ietallurglya," 1966. 190 p. illus., biblio.
. 5,000 copies printed.

TOPIC 'TAGS: 4iron alloy, jattice defect, dislocation migration,
creep mechanism, alloy creep mechanism, metal heat treatment,
alloy heat treatment, heat resistant material

PRUPOSE AND COVERAGE: This book ig intended for scientific workers
and engineers concerned with special alloys, and also for engineers
specializing in metal and alloy heat treatment, The book contains
information on the changes in the structures and properties of
alloys, partlicularly of iron alloys, induced by prolonsed use at
high temperatures and stresses. The problem discussed appears to
be of considerable importance inasmuch as it is connected with theory
and practices adopted for the use of heat-resistant materials in ‘_

power-machine building, aircraft and rocket production, and in some
other branches of industry. pifferent creep mechanisms specific
for prolonged use of alloys at various levels of temperature and
stress are compared and respective quantitative kinetic principles
are discussed, Publications dealing with the change in the struc-

ture and properties of alloys under ghe affect of prolonged use for
Cord _1/L ypC:  669.011.7
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many thousand hours are summarized, and ways of selecting the proper :
alloying elements and structure of iron alloys suitable for work at
high temperatures and: stresses are indicated. The authors thank

- Professor A, A, Zhukovitskiy for his valuable comments,
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KRISHTAL', N,D,, inah,
Wriiciinons j1ey! 5 Limedt AAFRAS Lost dBS
Graphic calculation of heat transmission coefficients. Sudostroenie
29 no.7127-30 J1 '63. (MIRA 1619)
(Heat—Transmission)
(Marine engineering—Graphic methods)
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~ KRISHTAL', 0.P., dotsent " -
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Myriapoda in the Kanev Biogeographical Preserve. Hauk.zap.Kiev.un.

8 no.6:13-26 '49, (MLRA 9:10)

(Xanev District--Myriapoda)
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KRISHTAL' ,0.P, [Kryshtal', O,P, ], doktor biol.nauk, otv. red.;
~————RIKONOVK, R.S., red.; RIZHKO, V.P.[Ryshko, V.P.], red.;
KHOKHANOVSKAYA, T.I.[Khokhanovs'ka, T.I.], tekhn. red

Materials for studying the history and natural resources of the
l[(mev Preserve)Materialy do vyvchennia istorii ta pryrody raiomu
Kanivs'koho sspovidnyka, Kylv, Vyd-vo Kyivs'koho univ., 1962,

(Kanev Preserve)
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Determining optinll juice level in evaporating apparatus. Sakh.prom, 27

(L34 6:11)

1. Gruppovaya laboratoriya Kurskogo sakhsvsklotresta. (Sugar industry)
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e pprOVing the operation of boiler units. Sakh. pr Zunu Lo

My '58.

sekhsveklotireat
1 Kursidy (Boilera)
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KRISHTAL!, V.I.

"Information bulletin on optimum thermal and eperating conditiens

and thermal control in best-sugar factories.® Raviewved by V.I.

Krishtal'. Sakh, prom. 33 no.1:76-77 Ja '59. (MIRA 12:1)
(Sugar industry—Bquipment and supplies)
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Erricient methods of burning liquid fuels, Sakh.prom. no.4:h5-49
Ap '60. (MIBA 13:8)

1. Gruppovaya laboratoriya EKurskogo sovnarkhoza.
(ldquid Puels) (Heat engineering)
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ERISHTAL', V.I,

Improvement of the condensate system. Sakh.prom. 3% no.£:58-59
Je ‘60, (MIRA 13:7)

1, Gruppovaya ladoratoriya Xurskogo sovnarkhosza.
(Eursk--Sugar manufacture)
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; ACC NR AT6030871 T BOURCE CODE: UR/0000/66/000/000/0176/0188 ]

%AUTHOR: Krishtal!, V. Z.; Ostianu, V. K.

'ORG: none

‘TITIE: Synthesis of relay systems which are insensitive to component defects and dis-
tortions of the input excitations

SOURCE: Moscow. Institut avtomatiki i telemekhaniki. Abstraktnaya 1 strukturnaya teo=

riya releynykh ustroystv (Abstract and structural theory of relay devices). Hoscow, ;
Izd-vo Nauka, 1966, 176-188

TOPIC TAGS: system muabllhy. statistic method, boolean algebra, boolean function,
Lnathematic analysis

ABSTRACT: It is assumed that the relay system is insensitive to d failures of a cer-
tain type, if for r failures of the type (( < r £ d) the system realizes a given algo-

rithm accurately and that there will be at least one (d + 1)th failure of the same

type which will cause the system to realize incorrectly the same algorithm, The fall-|
ure of two state system elements may be defined as 1 + 0, or 0 + 1. The failure of '
the system is defined as an incorrect realization of the value of the variable. It is
further assumed that the distortion of the imput signals and the failures of the com-~
potenits are independent and that fallures of a given type have identical probabiiity [

Card 1/2
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of occvrrence. The failure is said to be symmetrical if the probability of 1 + 0 is
equal 1o the probability of 0 + 1, and nonsymmetrical if the converse is true. The

M [terms d-stable system, and (dp,d})-stable system are defined as describing systems in-
sensitive to d symmetrical failures, and those insensitive to dp and d; nonsymmetrical
|failurvs respectively (dg + dj = d). The following cases are considered: Synthesis
of d-stable relay systems for reliable (distortion-free) input signals. Synthesis of
(dg,d;)-stable relay systems for reliable input signals. Realization of redundant
configurations in minimal disjunct normal form and minimal parenthetic form for the
case of symmetrical fallures. Relization of noncontact d-stable relay systems. Syn-
thesis of d-stable relay systems with distorted input signals. Each case is analyzed:
and a mathematical expression defining the desired system is synthesized. Boolean
functions are used. Orig. art. has: 4 figures, 7 formulas. '

|ouB copE: 09,12/ - suBM DATE: 06Junes/ ORIG REF: 007/  OTH REF: 001

[}
.
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| ACC NRy AP6016137 SOURCE CODE: UR/0103/66/000/005/0103/0116 |
fMJ'I’HOR: Krishtal', V. %. (Moscow) ‘7(9
ORG: none o 9@

TITLE: Method of synthesizing relay mechanisms insensitive to asymmetric failures
SOURCE: Avtomatika i telemekhanika, no. 5, 1966, 103-116

TOPIC TAGS: system reliability, circuit reliability, delay mechanism, circuit failure,
logic element

ABSTRACT: To improve the B.LLQLIII!? of relay systems and minimize failures, structur-
al redundancy was introduced into the delay block and into the logical block simultane-
ously. In this study, all distortions and possible damages to the element were reduc-
ed to the element's output. Thus, a failure was defined as an crroneous translation

of a variable at at least one output of the element. Failures are said to be symmetric-
al when the failure probability of the type 1 + 0 equals the failure probability of the
type 0 + 1; in the opposite case, the failures are said to be asymmetrical. With a
certain set of conditions, a relay system B is insensitive to dg failures of the 1 + 0 {—
type, and to d; failures of the 0 + 1 type; when the system is (dd;), it is failproof,
provided that certain additional conditions are satisfied. The synthesis of (dd;)-
failproof relay systems with reliable inputs was made. Boolean functions of a certain |—

unc: 62-507

 Card 1/2

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510016-2"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86- 00513R000826510016 2

AL SRS TR R TSR O NN IR ICT O S B« R Bt S S e O e R A R

L 06537-67

}ACC NR: AP6016137

type in a minimal disjunctive normal form were obtained, defining the failproof state
of the system. Algorithms for the minimization of the obtained Boolean functions were |
constructed. A method of introducing redundant inputs and structural redundancy with
unreliable inputs was also studied. Orig. art. has: 6 formulas, 3 figures, 1 table,

SUB CODE: 13/ SUBM DATE: 25Apr65/ ORIG REF: 006/ OTH REF: 003
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mﬁiﬁ,v.l.; KRISHTAL, Yu.A,., xand.fiz.mat,.nauk
Spontan::x;‘:”c‘:;;;alliution of rannite and ?rthochloroz(x‘i‘;:h:gz])..
Probl.metallovedsi fis. mot, no.[1]s45-61 ‘49,

'nogo nauchno-issledovatel!skogo
.Lavoratori kristallizatsii TSentral'nog
imuzth ohz:noy zetallurgii, 2.Chlen-korrespondent AN USSR (for
mnilo')a

(Solidification) (Mannite) (Bensene)

A T P e R T £
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mISBTAL. Yu;A.' hm.fi'.'mt.naﬂk

,_,..u--v""“"ﬁg?t‘;;ﬁ o.f Icalculating surface tension and activation energy by
the rate of orystal nuclei formation curves. Prod],metalloved:
{ £ir, met. no.[1]162-69 ‘49, (MIRA 11:h)

1,.laboratoriya kristallizatsii TSentral!nogo pauchno-issledovatel'skogo

fpstituta chernoy metallurgii,
(Metal crystals) (Solifification)

(Surface tension)
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KR“\SH AL Yu. A

UssR/ Physiecs - Crystallography

Card 1/1  Pub. 22 - 19/48

Authors 3

Title t

Periodical @
Abstract H

8 Institution :

i Presented by:

Krishtal, Yu. A, , .

R e

iyt A

The problem of experimental testing of the crystal growth thaory

Dok. AN SSSR 98/3, 395-397, Sep 21, 1954

The relation between the rate of growth of o-chloronitrobenzene and the
temperature (surercooling) » was investigated. The role of the rata of growth
factor, in determining the structure of polycrystalline substances, is dis-
cussed. In the case of substances void of any foreign admixtures the growtt
factor depends largely upon the temperature at which crystallization takes
place. Formulas expressing the rate of crystal growth are included, Seven
references: 5-USSR and 2-German (1929-1951). Table; graphs.

Academician G, V. Kurdyumov, April 22, 1954
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AUTHOR: —~K2;g§1§31_33;~f:~ SOV/%63-58-4-24/47
TITLEs On the Temperature Dependence of the Speed of Growth of

t-Nitrobenzaldehyde ané Benzcphensns Crystals (0 temporaturnoy
savisimostl skorusti reata kristallow ¢-nitrobencal'degida
berzefencna)

PERIODICAL: Nauchnyye dcklady ~ysshey shkoly. Metallurgiya, 1958, Nr 4,
pp 197-202 (USSR)

ABSTRACT: The dependence of grcwth speed on subcooling in the range of the
smali A7 was investigatad here for % -nitrobenzaldehyds and
Lenzophenore crystals by way of experiment., The data obtained
rere sompared with the thscretical formulae (1) and (2), On
account cf euch compurisen, the constante Kz and K3 as well as

the antivation energy Q were estimated, KZ is the activation

energy of the transition of the molecules from the melt to the
crystal facs, evaluated to 1 mnle of material. K3 is a quantity

pripirilenal ¢+ the work rejquired for the formation of a twow
dime¢nsisnal nuclsus. The growth apeed of the crystals was

Card 1/2
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On the Temrarabiure Dependence «f cshe Speed of SOV/‘|6}-58-4-54/47
Growth of & -Nitrstenzaldenyde and Benszsphenone Crystals

ASSOCIATION:

SUBMITTED:

measured by the method fermerly deseribed in the paper (Ref 3).
There sye 4 figuras, 1 takle, and 8 references, 4 of which are
Surie S,

rapropetrovekily Irstitut inzhenerer zh.-d. transporta

(Drspropetzorak Insyitute for Rallway Traffic Engineers)

daraery i, 1959
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81500 fhry, 150> AL61/A029
AUTHOR: Krishtal, Yu.A. 1
TITLE: On Diffusion-Free Crystallization of Binary Metal Alloys

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. - Chernaya metallurgiya,
1960, No. 3, pp. 110 - 116

TEXT: The phenomenon of the so-called diffusion-free crystallization which
is possible along with crystallization corresponding to the equilibrium diagram
(d1ffusion crystallization) at a high rate of cooling of liquid alloys is dis-
cussed. The possibility of such a crystallization has been shown by Popov (Ref.l)
Both crystallization mechanisms have been revealed also in some s514d transfor-
mations, e.g., austenite decomposition in steel (Ref. 2). The author suggests a \
theoretical calculation for the To(x) curve in the phase diagram determined by

the equality of the thermodynamic potentials of the s 1id and liquid phases, and
calculates the To(x) curves for thefﬁgfbg,’5}1§};”§;'_p and“FeCr (Fig. 2) sys-
tems. The shape of the ?o(x) curves between the liquidus and the solidus lines
{dotted lines in Figure 2 diagrams) proves the reality of the overcooling values
necessary for diffusion-free crystallization; in diagrams with eutectio point
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S/148/60/b00/003/012/018
On Diffusion-Free Crystallization of Binary Metal Alloys A161/A029

(Figs. 2, a and b) lesser overcooling values suit the Ag-Cu system with higher
solubility and the To(x) line is nearer to the liquidus line. Both crystalliza-
tion mechanisms were revealed in experiments with the B1-Sb system (Fig. 2,b).
The interdandrite segregation in the solid solutions obtained in this system was
investigated by polarization of light reflected from the surface (method suggest-
ed by M.A. Krishtal) and by microhardness (Ref. 9). Details of both methods are
given. In both methods the proof was obtained that both mechanisms GT'crystalli-
zation were acting. There are 4 figures and 9 references: 7 Soviet, 2 English.

ASSOCIATION: Dnepropetrovskiy institut inzhenerov zheleznodorozhnogo transporta
(Dnepropetrovsk Institute of Railroad Transport Engineering)

SUBMITTED: December 26, 1958
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kKifact cf the temparature of hardening on the tnternal frietion
in Ve - Si alloys, Fiz. met. i metalloved, 19 no,1:111.116 Ja
(MIKA 18s4)

€5,
1. Pnopropetrovskly metallurgicheskiy instltut,
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KRISHTALFV v V

Preparation of microsections of rayon fivers. Khim. volok.
no.4164-65 '65. (MIRA 18:8)

1. Cherkasskiy zavod iskusatvennogo volokna.
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KRISHTALEVICH, AN, -

a4

Basic physical qualities of the artificial ear., Probl.fisziol,
akust. 2:101-108 '50

(MIRA 10:11)

1. Akusticheskaya laboratoriya Vsesoyuinogo Nauchno-issledovatel'skogo
instituta metrologii, Leningrad.

(HBARING AIDS)
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KRISHTALEVICH,A.N.; RIMBKIY-KORBAKOV,A.V.

Remarks on the determination of microphons sensitivity by the
reciprocity method. Trudy Kom. po akust. 8: Lé-50 *55.
(MLBA 8:8)

1. Vsesoyuznyy nauchno-issledovatel'skiy institut metrologii

im. D.I.Mendeleyeva,
(Microphone)

M LATRRS ) D SR SR S
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KRISHTALEVICH,A. N,

R HRLO

Testing "artificial ear® instruments. Trudy Kom. ‘po akust.
8:82-9% '55. (MIRA 8:8)

1. Vaesoyurnyy mnchno—isuledqvatol'ukiy inatitut metrologitl

D.I.Mendeleysva.
(Microphone)
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"On Improvement of Accuracy of Microphacne Calibraticms in the Fleld at
% Low Frequencies.”

paper presented at the Uth All-Union Conf. on Acoustics, Mosccw, 26 Mlay -x Jun 58.
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Increase in the acouracy of calibrating microphones at low
frequencies, Trudy inst, Kom, stand., mer. i {sm, prib, no.61:

29-36 '62,

(MIRA 1634)

(Microphone) (Rlectroacoustics)
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KRISHTALEVICH, A.N:; PUSTOVALOVA, T.A.
Works %o imsure the uniformity of audiometric measurements,

dy inst. Kom. stand., mer, i izm. prib, no,73:5-12 '63,
frudy fnst. To ! (MIRA 1716)

1. Vsesoyué.nyy nauchno-issledovatel'skiy institut metrologii
im, D,I., Mendeleyeva,
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T tutlons in mixed !nh/
rue, solu mixed sclvents.

Tevest.” Seklora Fis.-Khim. Anal., Atzd-Feuk 55.9.8
20, 370-8(1950).—1ildebrand’s equaticn for ealeg, the
artivity cocll, of components o o true soln, ls developer
fatther to include multicomponent true solns, A q:pcml
equation Is derived for the soly. of 8 qubstance in o mixt. of
3 solvents, U some y.impllﬁca}lnn of this enquation it
becomes Wdentical with that of ‘Rrichevsk (C.A. 31,
4186): In Ny = Ni* In N+ Np* T Ny, whet€ Ny lsthe
soly. of the substance in the mixed sotvent, Ny and Ny
are the soiubilitics of the substance in the 1st and 20d sol-
vents, fesp., by themselves, aud N¢ and Ny® are the mole
fractions of solvent 1 and 3 in the mixt. The applicability

1, Krishtallk,

_of this equation was tested on the wlho' S in benzene 4
1

CyiiiChy and toluenc -+ Cei1Clhy, HgClyin benzens -+ Cill¢

Cl,, 11ghin in benzene 4+ G Cly, and naphthalzoe n ben-
S. The exptl. results were in gomg\ ‘a:lr;:cm‘mt

vk o5t

zens
with the theory.
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AUTHOR:
TITLE:

PERIODICAL:

ABITRACT:

K WISTATARER, =

_Krishtalik, L.I. (Moscow) 76-11-4/35

On the Theory of the Retarded Discharge (K teorii samedlennogo
resryada)

%hurm)al Pizicheskoy Khimii, 1957, Vol. 31, Nr 11, pp. 2403-2413
USSR

By means of the method of the activated oomplex, the dependence of
the overvoltage of hydrogen on the nature of the metal and that of
the solvent is investigated within the framework of the theory of
the retarded discharge. A procedure similar to that suggested by
M.I. Tempin [Ref.5] 4is used, and an equation, with the aid of whioh
it is possible %o calculate the absolute amount of ove-voltage 1s
obtained. The lacking of a direot relation between the overvoltage
and the potential jump value at the limit of eleotrode dissolution
as well as with the amount of the chemical electron potential in
the metal and the solvatation energy of the proton is showmn. An im-
mediate dependence of overvoltage on the energy of the apecifio
adsorption of solvent molecules as well as of hydrogen ions in acdd
or basic ions in alkaline solutions is found. It is shom that the
Morze funotion for the adsorbed hydrogen can be represented in fomm
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On the Theory of the Retarded Discharge 76-11-L/35
of an expression with only one parameter: - the energy of the
bond metal/hydrogen. The computed amounts of overvoltage and of

the aotivation energy agree with experimental data. There are
L, figures and 43 references, 25 of which are Slavic.

SUBMITTED: April 5, 1956

AVAILABLE: Library of Congress

Oard 2/2
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AUTHOR ¢ JKrishtalik, L, I, (Moscow) | 50V/76-33-8-1/39
" PITLE: The Rate of the Elementary Stages and the Mechanism o the

Cathodioc Separation of Hydrogen. I
PERIODICAL: Zhurnal fizicheskoy khimii, 1959, vol 33, Nr 8, pp 1715-1725 (USR)

ABSTRACT ¢ Various possibilities of electrolytic separation of hydrogen are
discussed. The author starts from a theoretical calculation of
the stationary rate values of the elementary processes of the
transformation of hydrogen ions into adsorbed atomic and
molecular hydrogen and the reverse reactions by the method of an
activated complex. The calculations were carried out on the
assumption of simple adsorption (without interaction of atoms on
a homogeneous surface). The stationary values of the degree of
£i111ing of the surface, the density of the polarization current,
and the current densities of the direct and back reactions of
discharge, of electrochemical desorption, and catalytic
recombination were oalculated as functions of the potential.

The results obtained for metals with different adsorptive energies
pointed to the following mechanisms of electrolytic hydrogen
separations (1) A retarded non-activated electrochemical

Card 1/2 desorption (D). (II) a rotarded discharge with electrolytic,
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The Rate of the Elementary Stages and the Mechanism of £ovV/76-33-8-7/39
. . the Cathodic Separation of Hydrogen. I

or (III) catalytic removal of hydrogen atoms from the metal
surface. (IV) a retarded electrochemical (D) of hydrogen atoms
adsorbed from the gaseous phase (adscrption-chemical mechanism).
(V) a retarded electrochemical (D) teking place after discharge,
and (VI) a retarded discharge with a very suall free surface
determined by an electrochemical (D). In case of some cathodes,
thers ars probably two branches of the polarization curve, either
arallel to each other ( III; and (IV) ), or intersecting
f (1) end (II), (VI) and (V) ). The dependence of the over-
tension on the binding energy ¥ - H has a minimum conditioned
by the simultaneous influence of EM—H on the activation energy

as well as by the degree of surface filling. It is assumed that
marginal currents of the discharge {(and of the electrochem%cal
(D; } of a high absolute value (order of magnitude 10° a/cm® and
up) are effaotive here. There are 11 figures and 11 references,

6 of which are Soviet,

SUBMITTED: November 27, 1957
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5 (4) : 5/076/60/034/01/019/044
AUTHOR: Krishtalik, L. I. (Moscow) B0O8/BO14
TITLE: The Rates of the Elementary Stages and the Mechanism of

Cathodic Separation of Hydrogen. II

PERIODICAL: %hurn;l f£4izicheskoy khimii, 1960, Vol 34, Kr 1, pp 117-126
USSR

ABSTRACT: In continuation of an earlier paper (Re? 1) several possible
mochanisms of cathodic hydrogen separation are investigated

- here. The fact is taken into account that also the activation
energy of the inverse process, 1.e., jonization is finite.
Furthermore, it 1is assumed that the fonigation rate is in-

dependent of the potential. Thus, the ordinary discharge

prooess (« = 1/2) can take place only in a certsin potential
range. Activationless discharge and barrierless ionization
v must take place in the nagative range (o= 0, f=1), and
) barrierless discharge and activationlese lonization in the
positive range (x = 1, = 0). Similar considerations also

hold for electrochemical desorption and adsorption. The con-

cord 1/2 clusions drawn in this paper are based on the ordinary scheme

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510016-2"
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The Rates of the Elementary Stages and ths 8/076/60/034/01/015/044
Mechanism of Cathodioc Separation of Hydrogen. II B008/B014

of potential curves (Pig 1). The limits of the various types
of discharge and electrochemical desorption are {llustrated

in figure 2. Two ways of caloulation are suggested. The linmits
of ranges with different mechanisms of hydrogen separation
calculated in the first way are shown in figures 3 ang 4,
those obtained in the second vay, in figures 5 and 6. Figure

7 11lustrates the values of exchange currents. Current density
and the degree of surface occupation are shown in figures 8§
and 9. Figure 10 contains the calculated values of constant a —
for various mechanisms of hydrogen separation. A table lists
the experimental values of constant a and b. The caloulated
values are in close agreement with experimental data. M. I,
Temkin is mentioned in this paper. There are 10 figures,

1 table, and 25 references, 13 of which are Soviet,

SUBMITTED: April 16, 1958
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'ERISATALIK, L,I.; MELIKOVA, G.L.; EALINTHA, Ye.G.

Effect of electrolysis. conditions on the stability of graphite anodes
in a chlorine ba.thr_ Zhr,pri}d  khim, 34 no.7:11537-1542 J1 61,
(MIRA 1437)
(Blectrodes, Carbon) (Electrolysis) (Chlorine)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510016-2"



"APPROVED FOR RELEASE 06/14/2000 CIA-RDP86- 00513R000826510016 2

ERNEA mwﬁi?ﬁizﬁfb‘ﬁﬁ‘r"r“‘#i‘ IR q.xm‘u:é_z“"a‘ LI T

KRISHTALIK, L.I,j MELIKOVA, G.Le; mmm, Ye.G.

Effect of electrolysis conditions on the stability of graphite anodes
in a chlorine bath, Zhur.prikl.khim, 34 no.711543-1547 J1 161.

(MIRA 1417)
(Blectrodes, Carbon) (Blectrolysis) (Chlorine)
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Effoct of electrolysis conditions on the atability of

graphite anodes in a chlorine bath,
34 no.8:1807-181, Ag '61,

Zhur,prikl,khim
(MIRA 11.:8)

(Culoring)  (Electrolysis) (Electrodes, Carbon)

APPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000826510016-2"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000826510016-2

O e B B W B S R e T R

KRISHTALIK,. L.I.

1144, ' hragm on the
Depandence of the pormeability of an asbestos diap
prgssure in the absence of an electric surrent. Zhur, prikl.

khim, 36 no.B8s1776-1782 Ag '63. (MIRA 16311)
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